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Background: As the indications for catheter ablation of complex arrhythmias has
expanded, the radiation exposure to the operator has increased. Recently, a radiation
protection cabin (RPC) has been developed. However, the eﬀect of reducing the radiation
exposure of the operator has not been fully evaluated. The aim of this study was to evaluate
the eﬃcacy the RPC during catheter ablation (CA).
Method & Results: Twenty-six patients who underwent CA were included in this study.
The patients were divided into two groups, those in which the RPC was used (RPC group;
n ¼ 11) and those in which it was not used (no RPC group; n ¼ 15). The radiation dosage was
measured with thermoluminescent dosimeters placed on the head and chest. The decrement
rates at the unprotected area of not only the operator but also the assistant in the RPC group
were signiﬁcantly higher than those in the no RPC group. There was no signiﬁcant diﬀerence
in the decrement rate in the protected areas between the two groups.
Conclusion: This study shows that the RPC protects from radiation exposure not only the
operator but also the assistant and frees us from using a heavy apron.
(J Arrhythmia 2009; 25: 77–80)
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Introduction
As the indications for the catheter ablation (CA)
of complex arrhythmias has expanded, the radiation
exposure to the operator has increased. The tradi-
tional radiation protection method has been the use
of a lead apron, goggles, and thyroid shield. How-
ever, lead aprons are heavy and result in the
operator’s discomfort and fatigue during prolonged
procedures. Moreover, some body parts remain
unprotected. A high radiation exposure could lead
to stochastic (mutations and carcinogenesis)1) and
deterministic eﬀects.
Recently, a radiation protection cabin (RPC)
(CATHPAX, Lemer Pax, Carquefou, France) has
become available. However, the eﬀect of reduc-
ing the radiation exposure and physical stress on
the operator has not been fully evaluated. The
aim of this study was to evaluate the eﬃcacy of
using an RPC during CA as compared to the
traditional radiation protection method using a
lead apron.
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Methods
Study population
Twenty-six patients undergoing CA were included
in this study. The patients were divided into two
groups, those with RPC (RPC group; n ¼ 11) and
those without RPC (no RPC group; n ¼ 15). The
RPC group, included 3 patients with supraventricular
tachycardia (SVT), 2 with atrial ﬂutter (AFL), 2 with
atrial tachycardia (AT), and 4 with premature
ventricular complexes (PVCs)/ventricular tachycar-
dia (VT). The no RPC group, included 6 patients
with SVT, 2 with AFL, 3 with AT, and 4 with PVCs/
VT.
Radiation protection cabin
Figure 1 shows pictures of the RPC. It consists of
2.0mm lead-equivalent walls, including transparent
leaded plastic in its upper parts, to surround the
operator on two sides and from above. The RPC is
mobile, adjustable in height, and is prepared with
speciﬁcally designed drapes to provide sterile patient
access. Lead-reinforced anterior arm-holes allow
catheter manipulation and are designed to further
reduce forearm and whole body radiation exposure,
since the arm-holes are also covered with sterile
drapes.2)
Radiation exposure measurement
The RPC was positioned after introducing the
ablation catheter into the heart (Figure 2-A). In the
RPC group, the operator took the lead apron oﬀ after
the RPC was positioned. In the no RPC group, a lead
apron (0.35mmPb), lead radiation protection board
(0.5mmPb) and lead curtain (0.35mmPb) were used
(Figure 2-B). The radiation dosage was measured
with thermoluminescent dosimeters (TLD). The
TLDs were located in ﬁve positions. TLD 0 (control
site) was placed at the nearest site to the radiation
device. TLD 0 was on the outside of the RPC in the
RPC group, and on the radiation protection board (on
the side near to the radiation device) in the no RPC
group. TLD 1 was placed on the head of the
operator. TLD 2 was placed on the chest of the
operator (under the lead apron in the no RPC group).
TLD 3 was placed on the head of an assistant. TLD 4
was placed on the chest of an assistant. Pulsed
ﬂuoroscopy was utilized at 5.0 frames/sec and a
pulsed cine mode at 2.0 frames/sec.
All of the procedure utilized a fully femoral
approach, which is the standard approach in our
hospital. Any need to remove the RPC during the
procedures was also evaluated.
Statistical analysis
We compared the decrement rates, which were
deﬁned as follows.
1 TLD n ð S v/minÞ
TLD 0 ð S v/minÞ  100 ð%Þ
The higher the decrement rate, the lower was the
radiation exposure to the operator. The summary
values of the results of the radiation dosage per
minute and decrement rates are given as the
mean SD. The radiation dosage and decrement
rates between the two groups were compared using a
two-sided Student’s t-test or nonparametric Mann-
Whitney test for normally and not-normally dis-
tributed values, respectively. A p-value <0:05 was
considered signiﬁcant.
Figure 1 Picture of the radiation protection
cabin (RPC)
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Results
All ablation procedures were able to be fully
completed with the RPC, excluding the punctures
and insertion of the sheaths. There was no need to
remove the RPC during the procedure for any
reason.
The results are shown in Table. In the no RPC
group, a radiation protection board was used.
However, the decrement rate in the operator’s
unprotected area (head) in the no RPC group was
signiﬁcantly lower than that in the RPC group
(80:8 16:6% versus 95:1 5:2%, respectively,
p < 0:01). The decrement rate in the assistant’s
unprotected area (head) in the no RPC group was
also signiﬁcantly lower than that in the RPC group
(93:6 6:1% versus 97:1 1:6%, respectively,
p < 0:05). There was no signiﬁcant diﬀerence in
the decrement rate in protected areas of operator and
assistant by the lead apron (chest) between the
groups.
Discussion
Major ﬁndings and the merit of the RPC
In the comparison of the decrement rate between
the two groups, the RPC performed better in
protecting radiation exposure to unprotected area of
not only the operator but also the assistant. The
radiation protection tools previously used, such as
lead aprons, have some problems, such as their
inability to protect the entire body of the operator.
According to the decrement rate we obtained, the
RPC was adequate in protecting the entire body from
radiation exposure. Therefore the RPC is one solu-
tion for this problem.
The results also showed that a lead apron is
unnecessary if using the RPC. Recently, orthopedic
problems due to the use of heavy lead aprons have
been increasingly reported in interventional cardiol-
ogy.3) However, we inferred that the long-term
orthopedic problems were reduced by using the
RPC since the RPC makes it possible to take oﬀ the
heavy lead apron.
The demerits of the RPC
Some problems were encountered when using the
RPC. The angulation of the ﬂuoroscopic views in the
cranial and caudal views were diﬃcult to achieve.
The RPC also interfered with the movement of the
A: RPC group B: No RPC group
Figure 2 A: Photograph of the RPC in use during an ablation procedure and the TDL locations.
TLD 0: outside of the RPC, TLD 1: on the head of the operator, TLD 2: on the chest of the operator, TDL 3: on the head of the assistant,
TLD 4: on the chest (under the lead apron) of the assistant
B: Photograph of the Laboratory in the no RPC group. In those cases we used a radiation protection board (0.5mmPb) and lead
curtain (0.35mmPb).
TLD 0: on radiation protection board (near the side of the radiation device), TLD 1: on head of the operator, TLD 2: on the chest of the
operator (under the lead apron), TDL 3: on the head of the assistant, TLD 4: on the chest (under the lead apron) of the assistant
Table Decrement rate
RPC group (%) No RPC group (%) p value
TLD 1 95.1  5.2 80.8  16.6 <0.01
TLD 2 99.1  1.1 90.5  18.6 NS
TLD 3 97.1  1.6 93.6  6.1 <0.05
TLD 4 98.5  2.2 97.3  4.0 NS
Kowase S A radiation protection device during Catheter Ablation
79
table the patient lies on. Therefore it became
somewhat diﬃcult to insert catheters into the heart
via the femoral approach.
Conclusion
This study shows that the RPC protects from
radiation exposure to not only the operator but
also the assistant and frees us from using a heavy
apron.
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